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ABSTRACT 



Method for making lithographic aluminum offset print- 
ing plates according to the DTR-process by photo- 
exposing a photosensitive monoshect layer assemblage 
comprising a hydrophilic aluminum foU, an intermedi- 
ate layer comprising hydrophobic polymer beads pre- 
pared by polymerization of ethylcnically unsaturated 
monomer(s) and having an average diameter not lower 
than 0.2 fim, and a silver halide emulsion layer, applying 
an aqueous alkalme solution to the photo-exposed silver 
halidc emulsion layer in the presence of a developing 
agent and a silver halide solvent to form a silver image 
and to allow unreduced silver halide or complexes 
formed thereof to diffuse, image wise from the devel- 
oped silver halide emulsion layer to said aluminum foil 
to produce thereon a sDver image, and separating said 
emulsion layer and said intermediate layer from the 
imaged aluminum foil. The invention also relates to the 
photosensitive monosheet layer assemblage used for 
making such printing plates. 

21 Claims, No Drawings 



03/20/2002, EAST Version: 1.03.0002 



5,273,858 

» 2 

METHOD OF MAKING LTTHOGRAPHir S*^ piinting plate precursor has shown unfortunately 

BAOtOROUND OF THE INVENTION j w'SiriOT'ST.^Vw.'r?'^'^."'"!*'"*' 

1 f ij /■ 1. » -'HOI waier (30 C} and that the image plate is treated 

1. Field of the Invention with a finisher comprising large amounts (20 g/I) of 
The present invention relates to a method for making trypsin. The use of hot water has several disad vanuflcs. 

improved lithographic aluminium offset printing plates The cost of hot water is high. Moreover, hot water 
according to the silver complex diffusion transfer revcr- dissolves the piotcimc bmder» usually ge^ of the 
sal process and to the photosemitive monosheet layer "0 emulsion layer, thus causing decomposition of sid layer 
tsseinWage t^ for nuUong sm:h printing plates. to that a dirty black waste water comprising sUver 

2. Description of Uie Pnor Art particles and dissolved silver salts is obtained; which 
J^r^ni^l!! ^^«;~"P>« transfer upon cooling may clog filters and draining pipes As for 
reversal process, briefly called DTR.process herein. trypsin, this is a proteolytic enzyme that shouWhrnri^ 
^I^^^^"^^^ '^^inthefinish^^t^e^^^^^^^ 

^^^Lu^^^ i^^-^- « cipitatmg on the aluminium foil durin« imaae foima- 

method has been described for making a printing plate Hon ^ni^tflnH.i * ounog image onna- 

by photo^xposing a material compriLg in ^ v« Sv ^LTS^IT^ ^'""'"^^ ^'"l^ ^ ^"^^ 

sequence a silverLlide emulsion laySi^^^^ 20 ^^^r^^Je S^^^ 

tive stramm containing nuclei for pr^cijritation ofSr ^ ^vHSwe^S^^ gcUtm and a gela- 

from diffusing water-soluble silver complexes, and a ^tU. Z ^ ^/^"^ *>cen coated di- 

base sheet e.g*an aluminium foQ. and applyingii mu(^ Iffn ^^^^^ ^il. After oleophiliration of 

ous alkaline solution of a developing agent and sUver 5 U T?.^ adsorbed gelatin, which is inher- 
halide solvent to the photo-ej^sed silver halide emuN 25 ^"^^ hydrophil,c. constitutes an undesired hydrophilic 
sion layer, reducing the exposed silver halide. allowing f^^^f"* ^ the master image so that prints having an 
the unreduced sUver halide or complexes formed »?^^^;?cto^^ 

thereof to diffuse from the unexposed areas of the silver „ essential to degrade the proteinic binder in 

halide emulsion layer to the silver-receptive stratum to the sUyer image, is extraordinarily expensive and is 
produce from the unreduced silver halide or complexes 30 ccolofijcally harmful as can be derived from i.a. Sigma 
formed thereof in conjunction with the nuclei a visible Aldnch Library of Chemical Safety Data: MSO Book, 
silver image in the silver-receptive stratum, said image 2.35553A,B,C and from Registry of Toxic Effects of 
being oleophilic ink-receptive, and removing the photo- Chemical Substances, YN507500. 
exp<»ed silver halide emulsion layer from the surface of ^" addition to the above disadvantages it has also 
the silver-receptive stratum with warm water. Printing 35 established that the gelatin present in substantial 
can be achieved by wetting the imaged silver-receptive amounts in the nuclei-containing layer and in the emul- 
stratum with aqueous dampening liquid to wet out the the lithographic printing plate precursor layer 

non-imaged areas, coating the silver-receptive stratum ^ ^ corrosive effect on the aluminium foil. The corro- 
with an ink. which wets out the imaged ar«as, and press- of gelatin on aluminium has indeed been 

ing the inked surface onto copy sheets for the transfer of 40 described by J. H. Pcnn and G. A. W, Murray in Br. 
the ink image thereto. It is possible also to dispense with Corros. J., 1967. VoL2. September, pages 193-4. Even 
the silver-receptive stratum containing nuclei so that though the corrosive influence of gelatin on the alumin- 
the oleophilic ink-receptive image is formed directly on >"ro foil may be limited thanks to the presence of the 
the_ base sheet e.g. an aluminium foil, the surface of anodization layer thereon, this protection is incomplete 
which has been rendered hydrophilic previously by 45 owing to random defects in the continuity of the anod- 
brushing. silicating. anodizing, etching, or the like. By ization layer. 

treatment with a lacquer the oleophilicity of the silver Furthermore, it is generally known that aluminium 
image can be increased, if desired. ions have a hardening influence on gelatin (see e.g. the 

In U.S. Pat. No. 4,772,535 a light-sensitive litho- paragraph bridging pages 78 and 79 of "The Theory of 
graphic printing plate material has been described, 50 the Photographic Process** 4th Ed., edited by T. H. 
which material comprises a support eg. a metal sup- James). Aluminium ions of the foil can indeed cause a 
port, an optional subbing or antihalation layer or under- hardening reaction in the gelatin layers so that removal 
coat, a non-light-sensitive silver halide emulsion layer, a of the emulsion layer gradually becomes more difficult, 
light-sensitive silver halide emulsion layer, and an im- FinaUy, as a result of the corrosive effect of gelatin on 
age-receiving layer containing physical development 55 aluminium and the hardening reaction caused by alu- 
nuclei. The material is exposed image- wise through the minium in the gelatin layers, the shelf-life of the litho- 
image-receiving layer and developed to form a diffusion graphic printing plate precursor is hmited substantially 
transfer silver image in the image-receiving layer (not in According to U.S. Ser. No. 07/552,945, now U S 
the metal support). The imaged element thus obtained is Pat. No. 5.068, 1 65, these disadvantages have been cir- 
used as such as a printing plate without separation of the 60 cumvcnted for the major pan by providing between the 
now useless emulsion layers from the layer that contains aluminium foil and the silver halide emulsion layer a 
the printing image. thin water-swellablc intermediate layer comprising for 

According to EP-A 0.278.766 a lithographic printing at least 70% of its total weight at least one non-proteinic 
plate precursor has been proposed, said precursor com- hydrophilic fihn-forming polymer, 
prising a grained and anodized aluminium foil coated 65 However, since on a microscopic scale the grained 
with a sol containing nuclei in a gelatin binder and— ac- surface of an aluminium foil is very rugged with deep 
cording to one embodiment— covered with a sUver valleys and steep peaks, it is practically impossible to 
halide emulsion layer. Extensive experimentation with a completely cover this rugged aluminium surface with 
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just a thin water*swel]able intermediate layer. It was, 
therefore, tried to fill up this ruggedness by enhancing 
the thickness of the water-swellable intermediate layer, 
but although a thicker intermediate layer offered a solu* 
tion with respect to creating a more efficient barrier 
between the aluminium surface and the emulsion layer» 
it led to another disadvantage. During diffusion transfer 
the sOver salts migrating from the emulsion layer to the 
alumimum surface through the thick water*swoUen 
intermediate layer have to cover a longer diffusion path 
so that lateral diffusion becomes more substantial, As a 
consequence, the deposition of silver on the aluminium 
surface and the sharpness of the transferred silver image 
are reduced. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide an improved method for making lithographic 
aluminiuni printing plates according to the DTR-proc- 
ess in a convenient and ecologically as well as economi- 20 
caDy acceptable way. 

It is another object of the present invention to pro- 
vide a photosensitive monosheet layer assemblage for 
making a lithographic aluminium printing plate, by 
which sharp high quality prints can be made according 25 
to the DTR-process, said photosensitive monosheet 
layer assemblage having an improved shelflife. 

These and other objects are achieved by providing an 
improved method for making lithographic aluminium 
offset printing plates according to the DTR-process 30 
comprising the steps of: 

(a) photo-exposing a photosensitive monosheet layer 
assemblage comprising: 

a hydrophilic grained and anodized aluminium foil, 
an intermediate layer comprising hydrophobic pol- 35 

ymer beads prepared by polymerization of at 

least one ethylenically unsaturated monomer and 

having an average diameter not lower than 0.2 

/im, and 

at least one silver halide emulsion layer, 40 

(b) applying an aqueous alkaline solution to the 
photo-exposed silver halide emulsion layer in the 
presence of at least one developing agent and at 
least one silver halide solvent to form a silver 
image and to allow unreduced silver halide or com- 45 
plexes formed thereof to diffuse image- wise from 
the developed silver halide emulsion layer to said 
hydrophilic grained and anodized aluminium foil to 

produce thereon a sDver image, and _ ^ 

(c) separating said at least one emulsion layer and said 50 not lower than 0*2 >m is provid^ between^d hydro 
intermediate layer from the imaged hydrophilic philic grained and anodized aluminium foil and said at 
grained and anodized aluminium foil. least one silver halide emulsion layer. 

In the above step (c) said separating can be accom- The photosensitive monosheet layer assemblage ac- 
plished e.g. by the steps of: cording to the present invention can be made by coating 

bringing said monosheet layer assemblage with its 55 a hydrophilic grained and anodized surface of an alu- 
f side showing said at least one emulsion layer during minium foil with an intermediate layer comprising hy- 
/ the period of time starting with the apphcatioh of drophobic polymer beads prepared by polymerization 
I said aqueous alkaline solution and ending with said of at least one ethylenically unsaturated monomer and 
I formation of a silver image on said hydrophilic ^having an average diameter not lower than 0.2 >im, and 
grained and anodized surface in contact with a 60 coating said intermediate layer with at least one silver 



means from the imaged hydrophilic grained and 
anodized aluminium foil, 
or by the steps of: 
removing said monosheet. layer assemblage from the 
alkaline solution-applying means af^er completion 
of said formation of a silver image on said hydro- 
philic grained and anodized aluminium foU and 
detaching said at least one emulsion layer and said 
intermediate layer from the imaged hydrophilic 
grained and anodized aluminium foil with the aid of 
unheated water or unheated aqueous medium, 
or by the steps of: 
removing said monosheet layer assemblage from the 
alkaline solution-applying means after completion 
of said formation of a silver image on said hydro- 
philic grained and anodized aluminium foil and 
detaching said at least one emulsion layer and said 
intermediate layer, while still being wet with alka- 
line solution or while being wet with unheated 
water or an unheated aqueous medium applied 
thereto subsequent to the removal of said mono- 
sheet layer assemblage from said alkaline solution, 
from the imaged hydrophilic grained and anodized 
aluminium foil with the aid of an air current di- 
rected onto an edge of said monosheet layer assem- 
blage. 

llie imaged hydrophilic grained and anodized alu- 
minium foil can be used for making prints as follows: 
treating said imaged aluminium foil by rubbing with a 
fixer to enhance the water-receptivity of the non- 
image areas and to make the image areas oleophilic 
ink-receptive, 
wetting said imaged aluminium foil with an aqueous 
dampening liquid to wet out the non-imaged areas, 
coating said imaged aluminium foil with an ink that 

wets out the imaged areas, and 
pressing the inked surface of the resulting litho- 
graphic aluminium offset printing plate in an offset 
press onto a blanket that transfers the ink onto copy 
sheets. 

The present invention also provides a photosensitive 
monosheet layer assemblage for making a lithographic 
aluminium printing plate according to the DTR-proc- 
ess, said assemblage comprising in the given sequence a 
hydrophilic grained and anodized aluminium foil and at 
least one silver halide emulsion layer, wherein an inter- 
mediate layer comprising hydrophobic polymer beads 
prepared by polymerization of at least one ethylenically 
unsaturated monomer and having an average diameter 



>^ receiving means, said at least one emulsion layer 
J and said intermediate layer being wet with said 
/ aqueous alkaline solution having an adherence to 
said receiving means that is stronger than that to 
( the imaged hydrophilic grained and anodized alu- 
\ minium foil and 

peeling off said, at least one emulsion layer and said 
intermediate layer adhering to said receiving 



halide emulsion layer. 

According to another embodiment the said photosen- 
sitive monosheet layer assemblage can be prepared by 
the steps of: 

65 costing a temporary base with at least one silver 
halide emulsion layer, 
coating said at least one silver halide emulsion layer 
with an intermediate layer comprising hydropho- 
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bic polymer beads prepared by polymeruation of 
at least one cthylenically unsaturated monomer and 
having an average diameter not lower than 0.2 ^m, 
and 

pre^g the thus formed photosensitive layer packet 5 
with its side carrying said intermediate layer 
against tise bydrophilic grained and anodized sur- 
face of an aluminium foil, which has been wet with 
an aqueous moistening liquid, the said temporary 
base being removed before or after said photo- 10 
exposure. 

The. invention thus also provides a photosensitive 
layer packet intended for making a lithographic alumin- 
ium printing plate according to the DTR-process. 
wherein said photosensitive layer packet comprises a 15 
temporary base temporarily carrying a separable layer 
sandwich comprising in the given sequence at least one 
alver halide emulsion layer and an intermediate layer 
comprising hydrophobic polymer beads prepared by 
polymerization of at least one ethylenically unsaturated 20 
monomer and having an average diameter not lower 
than 0.2 >un. said layer sandwich being transferable 
onto a wet separate hydrophilic grained and anodized 
aluminium foil when pressed thereon. The temporary 
base can be peeled off before or after photo-exposure of 25 
the silver halide emulsion layeKs). 

DETAILED DESCRIPTION OF THE 
INVENTION 



30 



35 



The inethod of the invention for making prints ac- 
cording to the DTR-process by means of an improved 
lithographic aluminium offset printing plate comprises 
the consecutive steps of: 

(1) making a photosensitive monosheet layer assem- 
blage e.g. by the steps of: 

coating the hydrophilic grained and anodized sur- 
face of an aluminium foil, preferably after having 
applied thereto a silver-receptive stratum con- 
taining development nuclei for precipitation of 
silver from diffusmg water*soluble silver com- 40 
plexes» with an intermediate layer comprising 
hydrophobic polymer beads having an average 
diameter not lower than 0.2 ;im and having been 
prepared by polymerization of at least one ethyl- 
enically unsaturated monomer e.g. chosen from 4S 
the group consisting of alky] methacrylates e.g. 
methyl methacrylate. ethyl methacrylate, propyl 
methacrylate, butyl methacrylate and the higher 
methacrylates such as stearyl methacrylate, sub- 
stituted alky! methacrylates e.g. hydroxyethyl 
methacrylate, alkyl acrylates, substituted alkyl 
acrylates, styrene. substituted styrene e.g. chlo- 
rostyrene, vinyltoluene ans substituted vinyltolu- 
ene e.g. vinylbenzyl chloride and the homo- 
logues thereof, butadiene, substituted butadiene 55 
e.g. chlcrobutadiene, 2-methylbutadiene, isobu- 
tylene,. and substituted isobutylene, and vinyl- 
pyridine e.g. 2- and 4-vinyl-pyridine, said inten 
mediate layer preferably comprising an antihala- 
tion dye or pigment, and 

coating said intermediate layer with at least one 
sOver halide emulsion layer, at least one silver 
halide emulsion layer being photosensitive and 
optionally comprising a light-screening dye, 
or by the steps of: 

coating a temporary base; preferably a cellulose 
triacetate or polyethylene terephtalate film base, 
with at least one silver halide emulsion layer, at 



50 



60 



65 



least one silver halide emulsion layer being pho- 
tosensitive and optionally comprising a light- 
screening dye, 
coating said at least one silver halide emulsion layer 
with an intermediate layer comprising hydro- 
phobic polymer beads having an average diame* 
ter not lower than 0.2 ^im and having been pre- 
pared by polymerization of at least one ethyleni- 
cally unsaturated monomer, said intermediate 
layer optionally comprising an antihalation dye 
or pigment, 

pressing the thus formed photosensitive layer 
packet with its side carrying said intermediate 
layer against the hydrophilic grained and anod- 
ized surface of an aluminium foil, which has been 
wet with an aqueous moistenmg liquid that may 
comprise additives, 
removing said temporary base to leave a photosen- 
sitive monosheet layer assemblage supported by 
said aluminium foil and optionally drying said 
photosensitive monosheet layer assemblage sup- 
poned by said aluminium foil. 

(2) photo-exposing the thus formed photosensitive 
monosheet layer assemblage, 

(3) applying an aqueous alkaline solution to the 
photo-exposed silver halide emulsion layer in the 
presence of at least one developing agent and at 
least one silver halide solvent to form a silver 
image and to allow unreduced silver halide or com- 
plexes formed thereof to diffuse image-wise from 
the developed silver halide emulsion layer to said 
hydrophilic grained and anodized surface to pro- 
duce thereon a silver image preferably under the 
catalytic influence of development nuclei, 

(4) separating said at least one emulsion layer and said 
intermediate layer from the imaged hydrophUic 
grained and anodized surface, said separating being 
accomplished e.g, by the steps of: 

bringing said monosheet layer assemblage with its 
side showing said at least one emulsion layer 
during the period of time that starts with the 
application of said aqueous alkaline solution and 
ends with said formation of a silver image on said 
hydrophilic grained and anodized surface in 
contact with a receiving means, said at least one 
emulsion layer and said intermediate layer being 
wet with said aqueous alkaline solution having 
an adherence to said receiving means that is 
stronger than that to the imaged hydrophilic 
grained and anodized surface and 

peeling off said at least one emulsion layer and said 
intermediate layer adhering to said receiving 
means from the imaged hydrophilic grained and 
anodized surface, 
or by the steps of: 

removing said monosheet layer assemblage from 
the alkaline solution-applying means e.g. a bath 
or a roller sjrstem such as a lick roller, after com- 
pletion of said formation of a silver image on said 
hydrophilic grained and anodized surface and 

detaching said at least one emulsion layer and said 
intermediate layer from the imaged hydrophilic 
grained and anodized surface with the aid of 
unheated water or unhealed aqueous medium, 
said detaching being performed e.g.: 

according to a preferred mode, by rinsing with a 
spray or jet of unheated water or unheated aque- 
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ous medium directed onto said at least one emiil- removing said temporary base to leave a photosensi- 
sion layer and said intennediate layer, or tive monoshect layer assemblage supported by said 

by agitating or shaking a tray comprising said aluminium foil, 

monosheet layer assemblage immersed in un- photo-exposing the thus formed photosensitive 
heated water or onheated aqueous medium, or 5 monosheet layer assemblage, 
agitating said monosheet layer assemblage while It has, however, been found that this sequence of 
being immersed in unheated water or unheated . steps may be altered in the sense that said temporary 
aqueous medium, Wbase is not removed before the photo-exposure step. 

according to another preferred mode, by pressing Thus, according to this interesting variant said photo- 
said monosheet layer assemblage with its side to sensitive layer packet is pressed against a wet aluminium 
showing said - at least one emulsion layer, while foil to transfer said intermediate layer and said emulsion 
being moistened with unheated water or un- layer onto said wet foil, the aluminium side of the result- 
heated aqueous medium, against a receiving hig sandwich is dried slightly, and the photo-exposure 
sheet such as a polyethylene-coated paper sheet of the sandwich is then performed through said tcmpo- 
and peeling off said receiving sheet together 15 rary base, which for this embodiment obviously is a 
with said at least one emulsion layer and said transparent fikn base. It is fbrther possible to expose the 
intermediate layer, which remain strongly adher- photosensitive silver halide emulsion ]ayer<s) on the 
ing to said receiving sheet, from said imaged temporary base, then to press the packet against the wet 
aluminium foil, the mechanical effect obtained aluminium foil, and finally to remove the temporary 
by said rinsing or agitating or pressing against a 20 base. Thanks to the presence of the temporary base the 
receiving sheet and peeling off, being sufficient silver halide emulsion laycr(s) find themselves pro- 
to eliminate said at least one emulsion layer and tected from mechanical deformation, especially in wet 
said intermediate layer from the imaged hydro- condition. 

philic grained and anodized surface, The invention also provides a photosensitive mono- 

or by the preferential steps of: 25 sheet layer assemblage for making a lithographic alu- 

removing the monosheet layer assemblage from the minium printing plate for use according to the DTR- 
alkaline solution-applying means e.g. a bath or a process, said assemblage comprising in the given sc- 
roller system such as a lick roller, after comple- quence: 

tion of said formation of a silver image on said a hydrophilic grained and anodized aluminium foil, 
hydrophilic grained and anodized surface and 30 the anodization layer of which may be coloured 
detaching said at least one emulsion layer and said with an antihalation dye or pigment, 

intennediate layer, while still being wet with optionally a silver-receptive stratum containing de- 
. alkaline solution or while being wet with un- velopment nuclei for precipitation of silver from 

heated water or an unheated aqueous medium diffusing water-soluble silver complexes, which 

applied thereto subsequent to the removal of said 35 stratum may comprise an antihalation dye or pig- 
monosheet layer assemblage from said alkaline ment« 

solution, from the imaged hydrophilic grained at least one silver halide emulsion layer, at least part 
and anodized aluminium foil with the aid of an of the silver halide emulsion being photosensitive 

air current directed onto an edge of said mono- and optionally comprising a light-screening dye, 

sheet layer assemblage. 40 wherein an intermediate layer is provided between on 

the mechanical effect obtained by said air current being the one hand said sUver-receptive stratum or in the 
sufHcient; to eliminate said at least one emulsion layer absence of said silver-receptive stratum said hydrophilic 
and said intermediate layer from the imaged hydro- grained and anodized surface and on the other hand said 
philic grained and anodized surface, at least one silver halide emulsion layer, said intermedi- 

(5) treating said imaged surface by rubbing it with a 45 ate layer comprising hydrophobic polymer beads hav- 
fixer to enhance the water-receptivity of the non- ing an average diameter not lower than 0.2 ^ and 
image areas and to make the image areas oleophilic having been prepared by polymerization of at least one 
ink-receptive, cthylcnically unsaturated monomer, said intermediate 

(6) wening said imaged surface with an aqueous layer optionally comprising an antihalation dye or pig- 
dampening liquid to wet out the non-imaged areas, SO ment and optionally comprising a matting or spacing 

(7) coating said imaged surface with an ink that wets agent. Preferably, said intermediate layer in dry condi- 
out the imaged areas, and tion comprises said hydrophobic polymer beads in an 

(8) pressing the inked surface of said resulting litho- amount of up to 80% of its total weight. 

graphic aluminium offset printing plate in an offset The invention further provides a photosensitive layer 
press onto a blanket that transfers the ink onto copy 55 packet and a separate hydrophilic grained and anodized 
sheets. aluminium foil, together intended for use in transferring 

An above^escribed embodiment of the method of a transferable layer sandwich of said photosensitive 
the invention comprises the following consecutive layer packet by separation from a temporary base onto 
steps: said separate hydrophilic grained and anodized alumin- 

making a photosensitive monosheet layer assemblage 60 turn foil in wet condition to form a photosensitive 
by coating a temporary base successively with at monosheet layer assemblage therewith for making a 
least one silver halide emulsion layer and a said lithographic aluminium printing plate for use according 
intermediate layer, to the DTR-process. Said photosensitive layer packet 

next pressing the thus formed photosensitive layer comprises a temporary base temporarily carrying a said 
packet against an aluminium foil, which has been 65 separable layer sandwich comprising in the given se- 
wet with an aqueous moistening liquid, to transfer quence at least one silver halide emulsion layer, at least 
said intennediate layer and said emulsion layer part of the silver halide emulsion being photosensitive 
onto said wet foil, and optionally comprising a light-screening dye, and an 
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intermediate Uyer compnsing hydrophobic polymer said agiution or shaking or obtained by said pressure 
beads prepared by polymciiiation of at least one ethyl- against said.receiving sheet must be sufficient to detach 
eoKally unsaturated jnoamner and having an average these layers from said imaged hydxophilic grained and 
diaineterttotlo>wer than OJ^, said mtermediate layer anodiied surface. * -um 

optto^y comprising an antihalation dye or pigment 5 The hydrophobic polymer beads for use in the inter- 
and opttonally comprBing a mattmg or ^cing agent. mediate toyer of the present invention are prepared by 
and said layer sandwich being transferable onto said polymeriiation of at least one ethylenically Suited 
wet separate riumtoium foil when pressed thotwn. monomer. Preferred polymer beads are e.g polymethyl 
Preferably, said m^edia e layer m iry condition methacrylate beads, polystyrene beads. ethyU^ate/' 
compnses said hy^hobic polymer beads m an 10 .^aryl methacrylatrcopolymer b^s. meuSc 
«nountofupto80% ofjutotjdwe,ght. acid/methyl m^thacrylatt/^l meAaSSn!^ 

As refured to b«mbefore the remov^ of the tern- poiy„«r bLds. and beads pre^ as descSto US 
V°^^'T^^-^y^^^^^^P^f«><^i KtNos. 4.614.708 Bid 4.86UJir " "•'*■ 

««ter«l « to be treated with the aqueous alkahne solu- The average size of th^ihy^hobic polymer beads 

It has been established that thanks to the presence of S.^td*^^. "^^^ the tovention is. of course, 
the thin layer comprising hydrophobic polymer beads S^J?..^^,J?' T " ^ '^^'f"' 

prepared by polymerization of at least oweAylenically car also be controlled 

unsiiturated monomer and having an average diamet«^ by «^J»«mentofotherrea««m parameter 
not lower than 0.2 Mm as an intermediate layer betwe«[ 20 » 'Jove-mentioned U.S. Pat. Nos. 4.614.708 and 
on the one hand said silvcr-reccptive stratum or in the '^t,' , , . 

absence of said silver-receptive stratum said hydrophiJic . preparation of hydrophobic polymer beads for 

grained and anodired surface and on the other hand said Tf, m accordance with the invention is illustrated by the 

at least <me silver halide emulsion layer, an cfTicicnt foll<>^8 preparation example. 

barrier is formed agamst the mutual above-mentioned 25 PREPARATION EXAMPLE: POLYMETHYL 

adverse effects that a proteinic binder, usually gelatin, METHACRYLATE BEADS 

and altttninium exert on each other when in contact 

with one another. By eliminating or reducing these At room temperature 271.73 g of a 20% by weight 
adverse effects in this way the shclf-life of the photosen- " co(styrene/maleic acid monosodium salt 

sitive monosheet layer assemblage is increased consider- 30 (P"= ') and 3752.2 g of demineralized water arc mixed 
ably. It is self-evident that when the above-defraed m a 10 1 cylindrical double-walled reaction vessel. The 
photosensitive layer packet and separate aluminium foil solutton is stirred by means of a rotor having a length of 
are used, the contact between the proteinic binder and ^^'^ ^ of 4 cm set at a speed of 100 rpm. 

aluminium is excluded during storage of the separate reaction vessel is equipped with a reflux con- 

materials so that the above-mentioned adverse effects 35 <l«»ser and a nitrogen inlet reaching below the liquid 
cannot.occur. Thanks to the elimination or reduction of ^ sealed. Hot water (65" C.) is fed through the 

these adverse effects the printing plates made according double wall of the reaction vessel so that after 1 h the 
to any of the embodiments of the method of the present temperature of the solution reaches 65* C. 
invention yield prints having a high quality. 'Moreover, ^ continuous inlet of nitrogai keeps the solution free 
no ecologically harmful substances such as enzymes e.g. 40 ^^om oxygen. 

trypsin have to be incorporated into the finisher liquids A" amount of 10.86 g of potassium persulphate is 
such as e.g. the fixer, which are needed to prepare the ^j^en added at once to the solution. Heating of the solu- 
printing plate. Furthermore, the process is convenient to 65' G. and stirring are continued, 

and economically interesting in that no hot water is Aiter this preliminary reaction step the stirring speed 
needed. Since the rinsing water or aqueous medium 45 is maintained at 100 rpm. Next, 21.74 g of ARKOPAL 
may be in unhealed condition, it does not dissolve the N60 commercially available from Hoechst. 2137.48 ml 
proteinic binder of the developed emulsion layer. In of methanol, and 1086.95 g of methyl methacrylate (not 
fact the emulsion layer detaches in the form of swollen distilled preliminarily) arc added in the given sequenve 
flakes that can easily be filtered from the rinsing.water under nitrogen atmosphere. 

or aqueous medium. No clogging of filters and draining 50 At this very moment the following parameters should 
pipes can be occasioned. After filtration the rinsing ^ met: 

water or aqueous medium is clear and non-pollutant and 1.0 g of potassium persulphate is present per 100 g of 
comprises substantially no silver particles nor silver methyl methacrylate 

salts so that h may be discharged in the sewage. By the 2.0 g of ARKOPAL N60 is present per 100 g of 
tdrm *^inheated** as used herein in connection with the 55 methyl methacrylate 

rinsing water or aqueous medium is meant that no exter- the ratio by volume of methanol/water is 35/65 
nal heating means are. applied for heating said water or the concentration of monomer at the start of the reac- 
aqueous medium. However, it is self-evident that the tion is 1.50 mol of methyl methacrylate per liter 

invention also encompasses the use of warm water. the stirring speed is 100 rpm. 

Due to the thinness of the intermediate layer lateral 60 The temperature of the water-bath is continuously 
diffusion therein of the migrating silver salts during kept at 65* C The polymerization reaction is very 
diffusion transfer is neglegible so that sharp transfer slightly exothermic so that the temperature in the reac- 
images are obtained on the aluniinium surface. As a tion vessel rises to a maximum of 65.5* C. At this mo- 
result, sharp high quality prints can be made with the ment a weak flow of cold tap water is ptimped in addi- 
aluminium printing plates. 65 tion to the hot water (65' C.) into the double wall, the 

The mechanical effect either obtained by said rinsing fiow of cold water being adjusted automatically with 
with a spray or jet directed onto said at least one emul- the aid of a contact thermometer, a relay, and an auto- 
sion layer and said intenhediate layer or obtained by matic water valve in such a way that as soon as the 
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temperature in the reaction vessel drops to 65* C. the the blown off layers detach as a cohesive mass that in 

flow of cold water b interrupted immediately. contrast with the other separation methods of the pres- 

At the start of the polymerization reaction the solu- ent invention docs not need any further separation or 

tion has a clear aspect, but after some 30 min the solu* nitration from water or aqueous medium. The loosened 

tkm becomes turbid and then slowly and gradually 5 cohesive mass dries rapidly and recovery of silver 

turns into a mUky white dispersion. therefrom is easy and complete. 

Eventually, after a total polymerization period of 18 According to this preferred way of separating, the 

h the supply of hot water and of nitrogen is stopped. emulsion layer and mtcrmediate layer, while both still 

The bead dispersion obtained is cooled by means of cold being wet with said aqueous alkaline solution or whfle 
tap water to about 30* C, with continuous stirring and 10 being moistened with unheated water or an unheated 

then filtered through a nylon cloth having a mesh width aqueous medium applied thereto subsequent to the re- 

of 60 X60 Filtering is easy, a maximum of 2.0 g of moval of said monosheet layer assemblage from said 

polymer in amorphous state remaining on the cloth. alkaline solution, are detached from the imaged alumin- 

Yicldj 6795 g of dispersion having 16.5 g of dry resi- ium fofl by means of an airstream e.g. a jet of com- 
due per 100 g of dispersion (pH«5.6). The polymethyl 15 pressed air. preferably an airstream blown from a slot 

methacrylate beads obtained have an average diameter orifice e.g. an air knife or air doctor, said airstream 

of 1 being directed onto the lengthwise or breadthwise edge 

The presence of antihalation dyes or pigments in the of said monosheet layer assemblage. The device capable 

intermediate layer offers the supplemental advantage of generating the airstream used for separating the 
that said layer loosens more easily from the imaged 20 emulsion layer and intermediate layer from the imaged 

aluminium foil. To further improve the loosening of the aluminium foil e.g. an air knife can be incorporated as a 

intermediate layer, said layer may also comprise mat- separate station in the processing apparatus. In that case 

ting agents or spacing agents e.g. finely divided silica the latter processmg apparatus includes a station for 

particles. In case the photosensitive layer assemblage applying aqueous alkaline solution to the photo^posed 

consisting of a temporary base, photosensitive silver 25 emulsion layer and allowing unreduced silver halide or 

halide emulsion layer(s), and an intermediate layer is to complexes formed thereof to diffuse to the aluminium 

be exposed in a vacuum contact exposure unit such foil and a said station for separating by means of an 

matting or spacing agents also promote an effective airstream. As mentioned before unheated water or an 

vacuum suction. unheated aqueous medium may be applied optionally to 

According to a special embodiment of the present K) the monosheet layer assemblage after removal thereof 

invention the intermediate layer may in addition to the from said alkaline solution and prior to said detaching 

hydrophobic polymer beads prepared by polymeriza- by means of an airstream. It is self-evident that the in- 

tion of at least one cthylenically unsaturated monomer vention also encompasses the use of hot water, 

also comprise an aqueous dispersion of alkali-soluble According to the variant using said receiving sheet, 

hydrophobic polymer particles, all particles having an 35 the receiving sheet together with said at least one emul- 

average panicle size not lower than 0.2 /tm. The sion layer and said intermediate layer, which remain 

amount of said aqueous dispersion of hydrophobic poly- strongly adhering to said receiving sheet, are peeled ofT 

mer particles present in said intermediate layer may be from said imaged aluminium foil 

up to 10% by weight calculated on the total weight of The restricted softening and swelling in alkaline acti- 

said layer. The use of such alkali-soluble hydrophobic 40 vating or developing solutions is due to ions such as e.g. 

polymer particles in addition to the hydrophobic poly- sulphite and thiosulphate ions, which are present con- 

mer beads of the present invention in the mtermediate ventionally therein. This restricted swelling is compara- 

layer offers the advanUge that during processing of the ble to that observed for emulsion gel layers. The typical 

photo-exposed emulsion Iayer(s) in an aqueous alkaline changes in the degree of swell of an emulsion gel layer 

solution at least part of said alkali-soluble hydrophobic 45 as it passes through the development in an alkaline 

polymer particles are dissolved so that cavities or holes solution causing a limited swell and subsequently 

are formed in the intermediate layer, through which the through the rinsing with a water bath causing high 

diffusion transfer of migrating silver salts to the alumin- swell have been shown in FIG. 15.17 on page 453 of 

ium surface is facilitated. As a result, a high density "The Theory of the Photographic Process" 4th edition 

buildup of transferred silver is accomplished. 50 edited by T. H. James, MacmiJlan Publishing Co., Inc! 

Non-proteinic hydrophilic film-forming polymers New York, 
may be present in the intermediate layer in an amount of The aqueous moistening liquid used to wet said alu- 
e.g. up to 20% by weight of the total weight of said minium foil so that the transferable layers can be trans- 
layer. Suitable non-proteinic hydrophilic film-forming ferred thereto may consist of water or may be an aque- 
polymers are e.g. polyvinyl alcohol, polyvinyl pyrrol- 55 ous solution comprising additives such as i.a. surface-ac- 
idone, polyethylene oxide, partly hydrolyzed polyvinyl tive agents, a water-miscible alcohol e.g. ethanol, and 
acetate, sulphonated polystyrene, hydroxyethyl cellu- hardeners including latent hardeners, 
lose, carboxymethyl cellulose, cellulose acetate hydro- On the one hand the nature of the hydrophobic poly- 
gen phthalate, dextran, dextrins or derivatives thereof. mer beads prepared by polymerization of at least one 
starch, gum arabic, and alginic acid derivatives such as 60 ethylenically unsaturated monomer and having an aver- 
salts or esters thereof. It is also possible to use mixtures age diameter not lower than 0,2 /im is chosen such that 
of two or more different non-proteinic hydrophilic when a layer thereof— even a layer thereof comprising 
fihn-forming polymers. up to 20% by weight of any non-proteinic hydrophilic 
According to the preferred way of separating said at film-forming polymer— is immersed in said aqueous 
least one emulsion layer and said intermediate layer 65 alkaline solution, whether it is an activating solution or 
from the imaged aluminium foil by means of an air- a developing solution, softening and swelling of said 
stream, the process of the present invention is even layer is practically inexistent so that it remains adhering 
more convenient and economically interesting in that to the aluminium foil. On the other hand the nature of 
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the hydrophobic polymer beads and of any non- lation purposes according to the so-caUed technique of 
piotdmc hydrophilic film-formmg polymer used in loading latices with a hydrophobic substance as de- 
admixture therewith is chosen such that when: scribed in i.a. DE-A 2,54U74 and 2.541»230. 
either a spray or jet of water or of an aqueous non- According to a preferred embodiment of the present 
alkalme medium is directed onto said at least one 5 invention the hydrophobic polymer beads of the inter- 
emulsion Uyer and said intermediate layer, mediate layer can be loaded with a dye for antibalation 
or a tray comprising said monosheet layer assemblage purposes according to the method described in the EP 
immersed in unheated water or unhealed aqueous Patent Application EP-A 483,416, filed on Nov. 2. 1990 
medium is agitated or shaken, or said monosheet and. entitled "Method of making aqueous loaded latex 
layer assemblage is agitated while being hnmersed 10 oompositions". 

in unheated water or unheated aqueous medium, The intermediate layer may in addition to dyes or 

or said monosheet layer assemblage is pressed with its pigments and matting agents or spacing agents comprise 

side showing said at least one «nulsion layer, while Airther ingredients such as i.a. developing agents, other 

l)cing moistened with unheated water or unheated development ingredients, base precursors, silver halide 
aqueous medium, against a receiving sheet such as 15 solvents, and anticorrosive agcnU. 

c.g. a subbed cellulose triacetate fUm sheet. The aluminium foil of the photosensitive monosheet 

the intermediate layer is caused to detach from the layer assemblage of the present mvention can be made 

aluminium foil and carry along the swollen emulsion of pure aluminium or of an aluminium alloy, the alumin- 

^ycKs). ium content of which is at least 95%. A useful alloy is 
For use according to the preferred method of separat- 20 e,g. one comprising 99.55% by weight of Al 0 29% of 

ing the emulsion layer($) and intermediate layer from Fe, 0. 10% of Si, 0.004% of Cu, 0.002% of Mn^ 0 02% of 

the ahmiinium foil by means of an airstrcam. the non^ Ti, and 0.03% of 2n. The thickness of the foU usually 

proteinic hydrophilic film*forming polymer or mixture ranges from about 0.13 to about 0.50 mm. 

of non-proteinic hydrophilic polymers optionally pres- , The preparation of aluminium or aluminium alloy 
cnt in said intermediate layer is such that when said 25 foils for lithographic ofTset printing comprises the fol- 

intermediate layer is immersed in said aqueous alkaline lowing steps: graining, anodizing, and optionally sealing 

solution, whether it is an activating solution or a devel- of the foil. 

oping solution, or is immersed, after having been re- Graining and anodization of the foil are necessary to 

moved from said aqueous alkaline solution, in unheated obtam a lithographic printing plate thai allows to pro- 
water or in an unheated aqueous medium, softening and 30 duce high-quality prints in accordance with the present 

swelling of said polymer(s) is poor and is restricted invention. Sealing is not necessary but may still improve 

substantiaUy to an extent that the layer containing said the printing results. 

polymer(s) together with said hydrophobic polymer Graining of the aluminium surface can be carried out 

beads remains adhering to the aluminium foil. On the ^ mechanically or elecirolytically in any known way. The 

other hand the nature of the non-proteinic hydrophilic 35 roughness produced by the graining is measured as a 

fihn-formnig polymer or mixture of non-proteinic hy- centre line average value expressed in fim and prefera- 

drophilic polymers is such that when an airstream is. bly varies from about 0.2 to about 1.5 ^m. 

directed onto an edge of said monosheet layer assem- The anodization of the aluminium foil can be per- 

blage. said layers both still being wet with absorbed formed in electrolytes such as e.g. chromic acid, oxalic 

aqueous alkaline solution or with subsequently applied 40 acid, sodium carbonate, sodium hydroxide, and mix- 

uhhealed water or unheated aqueous medium, the inter- tures thereof Preferably, the anodization of the alumin- 

mediate layer detaches readily from said aluminium foil ium is performed in dilute aqueous sulphuric acid me- 

while carrying along the swollen emulsion layer(s). dium until the desired thickness of the anodization layer 

The thickness of the intermediate layer tnay vary is reached. The aluminium foil may be anodized on both 
between wide limits. However, the coating weight of 43 sides. The thickness of the anodization layer is most 
the composition for making the intermediate layer is accurately measured by making a micrographic cut but 
preferably not lower than 0.1 g/m2, since otherwise an can be delermincd likewise by dissolving the anodized 
inadequate or insufficient barrier against the above- layer and weighing the plate before dissolution treat- 
mentioned adverse effects may be created. On the other ment and subsequent thereto. Good results are obtained 
hand the coating weight of the composition for making 50 with an anodization layer thickness of about 0.4 to about 
the intermediate layer preferably must not be higher 2.00 ftm. To promote the image sharpness and. as a 
dian 5.0 g/m2. since owing to an increased thickness of consequence thereof, the sharpness of the final printed 
the layer the diffusion path of the migrating silver com- copy, the anodization layer may be coloured in the mass 
plexes would be extended such that the chances of lat- with an antihalation dye or pigment e.g. as described in 
eral diffusion of these migrating silver complexes would 55 JA-A 58-14797. The dye or pigment or a combination of 
increase. Lateral diffusion may, of course, lead to insuf- dyes or pigments used for such colouriiig in the mass are 
ficieiit sharpness of the silver image formed on the alu- chosen such that they prevent or reduce halation in 
minium foil. Preferably, the composition for making the silver halide emulsions having any desired photosensi- 
intermediate layer is thus coated at a ratio of from about tivity range comprised between 300 and 900 nm. 
0.1 to about 5 g/m2. 60 After the anodizing step the anodic surface may be 

The intermediate layer may incorporate at least one sealed. Sealing of the pores of the aluminium oxide layer 
dye or pigment for. antihalation purposes. The usual formed by anodization is a technique known to those 
dyes and pigments can be chosen depending upon the skilled in the art of aluminium anodization. This tech- 
desired absorption spectrum of the resulting layer rela- niquc has been described in e.g. the "Belgisch-Neder- 
live to the spectral sensitivity of the silver halide emul- 65 lands tydschrift voor Oppervlaktetechniekcn van 
sion layer(s). materialen", 24ste jaargang/januari 1 980. under the title 

The hydrophobic polymer beads of the intermediate "Sealing-kwaliteit en sealing-controle van geanodiseerd 

layer can be loaded with a hydrophobic dye for.antiha- Aluminium". Different types of sealing of the porous 
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anodized alufflmium surface exist An advantageous 
sealing method is the hydration*sealing method, accord- 
ing to which the pores are closed or partially closed 
through water-acceptance so that hydrated needle-like 
aluminium oxide crystals (bdhmite) are formed. The 
anodic surface of the aluminium foil can thus be rinsed 
with water at 70*-I00* C or with steam. The hot seal: 
ing water may comprise additives such as nickel salts to 
improve the sealing effect. The sealing can also be per- 



16 



and a satisfactory gradation necessary for graphic pur- 
poses a silver halide emulsion mainly comprising silver 
chloride is often used. This silver chloride emulsion 
may comprise minor amounts of silver bromide and/or 
silver iodide. 

The silver halide emulsions may be coarse- or fine- 
grained and can be prepared by any of the well known 
procedures e.g. single jet emulsions* double jet emul- 
sions such as Lippmann emuJsions, ammoniacal emul- 



foimed by treatment of the anodic surface with an aquc- 10 sions. thiocyanate- or thioethcr-ripened emulsions such 



ous solution comprising phosphate ions or sUicates. 
Thanks to the sealing treatment the anodic layer is ren- 
dered substantially non-porous so that longer press runs 
can be made with the printing plate obtained. As a result 
of the sealing the occurrence of fog in the non-printing 
areas of the printing plate is avoided substantially: 

The graining, anodizing, and sealing of the aluminium 
foil can be performed as described in eg. U.S. Pat. No. 
3,861,917 and in the documents referred to therein. 

To promote the image sharpness and, as a conse* 
quence thereof, the shaipness of the fmal printed copy, 
the gramed, anodized, and optionally sealed aluminium 
foil can be provided with a very thin antihalation coat- 
ing of a dye or pigment. As already mentioned before, 



those described in U.S. Pat. Nos. 2,222^264, 
3,320,069, and 3,271,157. Surface image emulsions may 
be used or internal image emulsions may be used such as 
those described in U.S. Pat. Nos. 2,592,250, 3,206,313, 
15 and 3,447,927. If desired, mixtures of surface and inter- 
nal image emulsions may be used as described in U.S. 
Pat. No. 2,996,382. The silver halide particles of the 
photographic emulsions may have a regular crystalline 
form such as a cubic or octahedral form or they may 
20 have a transition form. Regular-grain emulsions are 
described hi e.g. J. Photogr. Sd., Vol, 12, No. 5, Sept- 
JQcL 1964, pp. 242-251. The silver halide grains may 
also have an almost spherical form or they may have a 



tabular form (so-called T-grains), or may have compos- 
the usual dyes and pigments can be chosen such that 25 ite crystal forms comprising a mixture of regular and 
they prevent or reduce halation in the silver halide irregular crystalline forms. The silver halide grains may 
emulsions used, which have any desired pholosensitiv- have a muliilayered structure having a core and shell of 
ity range comprised between 300 and 900 nm. different halide composition. Besides having a differ- 
According to one embodiment the aluminium foil ently composed core and shell the silver halide grains 
constitutes the sole receptor material for the silver 30 may comprise also different halide compositions and 



image in that the aluminium itself takes pan actively in 
the formation of the silver image by electrochemically 
reducing the trarisferred silver complexes. The use of 
such an aluminium foil as sole receptor material has 
been described in i.a. EP-A 0059008. 

According to a frequently used alternative embodi- 
ment the grained, anodized, and optionally sealed alu- 
minium foil can be provided with a silver-receptive 
stratum comprising development nuclei that initiate the 



35 



metal dopants inbetween. 

Two or more types of silver halide emulsions that 
have been prepared differently can be mixed for form- 
ing a photographic emulsion for use in a photographic 
material treated with a processing liquid according to 
the present invention. . 

The average size of the silver halide grains may range 
from 0.2 to 1.2 ;im, and the size distribution can be 
homodisperse or heterodisperse. A homodisperse size 



physical development of the transferred silver com- 40 distribution is obtained when 95% of the grains have a 



plexes to form a silver image therein. Suitable develop- 
ment nuclei are sulphides of heavy metals e.g. sulphides 
of antimony, bismuth, cadmium, cobalt, lead, nickel, 
palladium, platinum, silver, and zinc. Especially suitable 
development nuclei are NiS. Ag^S nuclei as described in 45 
U.S. Pat. No. 4,563,410 Other suitable development, 
nuclei are salts such as e.g. selenides, polyselenides, 
polysulphides, mercaptans, and tin (II) halides. Heavy 
metals or salts thereof and fogged silver halide are suit- 
able as well. The complex salts of lead and zinc sul- 
phides are active both alone and when mixed with thi- 
oacetamide, dithiobiuret, and dithiooxamide. Heavy 
metals, preferably silver, gold,, platinum, palladium, and 
mercury can be used in colloidal form. 

The silver-receptive stratum may incorporate at least 
one antihalation dye or pigment to promote the image 
sharpness. Again, the usual dyes aiid pigments can be 
chosen, depending upon the desired absorption spec- 
tnmi of the silver-receptive stratum relative to the spec- 



size that docs not deviate more than 30% from the 
average grain size. 

In addition to silver halide the emulsions may also 
comprise organic silver salts such as e.g. silver benzo- 
triazolate and silver behenate. 

The silver halide crystals can be doped with Rh^***, 
Ir*+- Cd2+, 2n2+, Pb2+. 

The photographic emulsions can be prepared from 
soluble silver salts and soluble halides according to 
50 different methods as described e.g. by P. Glafkides in 
"Chimie et Physique Photographiquesifc. Paul Montel, 
Paris (1967), by G. F. DuflRn in "Photographic Emul- 
sion Chemistry The Focal Press, London (1966), and 
by V. L. Zelikman et al in "Making and Coating Photo- 
graphic Emulsion", The Focal Press, London (1966). 

The emulsion can be desalted in the usual ways e.g. 
by dialysis, by flocculation and re-dispersing, or by 
ultrafiltration. 
Besides the silver halide another essential component 



55 



tral sensitivity of the silver halide emulsion layer(s) 60 of a photosensitive emulsion layer is the binder. The 

binder is a hydrophilic colloid, usually a protein, prefer- 
ably gelatin. Gelatin can, however, be replaced in part 
or integrally by synthetic, semi-synthetic, or natural 
polymers. Synthetic substitutes for gelatin are e,g. poly- 
65 vinyl alcohol, poly-N-vinyl pyrrolidone, polyvinyl im- 
idazole, polyvinyl pynizole, polyacrylamide, poly- 
acrylic acid, and derivatives thereof, in particular co- 
polymers thereof Natural substitutes for gelatin are e.g. 



used. 

The silver halide emulsion layer can be any photosen- 
sitive silver halide emulsion comprismg a hydrophilic 
colloid binder. The photosensitive silver halide used in 
the present invention may comprise silver chloride, 
silver bromide, silver bromoiodide, silver chlorobromo- 
iodide and the like, or mixtures thereof. To obtain a 
sufficiently high rate of dissolution of the silver halide 
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other p«)tt«^such «s zdn. tlbi^ and casdn, cdlu- The sUver halide can also be sensitized with a dve or 

lose; sacjandes. starch, am) alginates. In genera], the a mixture of dyes providing a spec^aSsStv S 

senii^ynthetie substitutes for gelatin are modified natu- in the range of 400 to W mTMd^n^JIInHi^'^ 

£.'o?S;^tS?if fr''^"*"!*^^ , ««si«*vity*4!l.iLy,S?onT5Snrs^S^^^ 

" •^f"^* " ' tivity at 536mn is at least lO^ lower than that at 5(K, 

graftmg of polymenzable monomers on gelatm, and and that the resulting photosensitive monwhert lavS 

c^otose derivatives such m hydroxyalkyi cellulose. assemblage can be hiidled iTSow SSTcST 

«t^^l ceHulose. phthaloyl ceUulose. and cellu- tions prior to the photo^xposui Sd ^ 

Ai!?^.«gative.worki„gdlverh.lideemulsi^ .0 K^S)!"^ SSi^S S.^^' ^^3? Si" 
^ « preferred for their high photosensitivity, use 4 not higher thSto; a, iZiVdSS^n^iS; 
^ *^ d««:t.pos.tive silver halide emul- than 1.0, at 550 nm a density not higherZ, 0 4 « sS 

«ons that produce a posiUve sUver image in the emul- mn a density not higher thin 0.2. aS teS^«0 n^" 
«ontoyeKs)andanegativeimageonthe aluminium foil. density not higher dum 0.1. Suitable dy« tta.Wte 
Fot ustance. direct-positive emulsions of the type " used for that purpose have been described IH oii « 
described in U S. Pat No. 3.062.651 may be employ^ Pat. No. m6AT^:X^t^tZlr'^t 
In duect-positivc emulsions a non-hardenmg fogging emulsions sensitized in this way «m be performed bv 
agent saA as stannous chloride and formamldine sul- means of lasers emitting below 500 mn eT an 
phnwcacHl canbeused^ 20 User emitting at 488 mn A particular^v«toge K 

The emulaons can be chemically sensitized e.g. by case of image-wise exposu/Tof direct-p«Wve Slvw 
•ddmg ^sulphur^ontammg (impounds during the ludide emulsions sensitiied with such dy^d osedfw 
chomcal npCTing stage e.g. aUyl isothiocyamite. allyl the production of printing plates accordL to theDm 
thiourea, and sodium thwsulphate. Also reducing process in general is that in economical and quick e^^^ 
&!Jfd^6lS' ""P?'"''? '^'^^.^J^f-^ 25 '"^e by laser under yellow safelightconditio^i^ is 
493.464 and 568.687. and polyamines such as diethylene ble. since only the areas of the direct-positive K 
tnamme or denvattves_of aminoethane-sulphonic acid haUde emulsions that correspond with STfuially ob^ 
can be used M chemical sensitizers. Other suitable tained printing areas or the printing plate have to be 
chemical sensitizers are noble metals and noble metal exposed and not the baclcground arws 
compounds such as gold, platinum, palladium, iridium, The silver halide emulsions may obtain the usual 
rothemum and riiodium.Tliis method of chemical sensi. subilizers e.g. homopolar or salt-like compounds Tf 
uzat«„ tas been^ribed in ,he article of R. Kos- mercury with aromatic or heterocyc ic^^ sS L 
ifT^^/.^i^"'- Ph<»to<=hem. 46. mercaptotriazoles. simple mercury'^ salts, sSphoniu^ 

n I • , u ■ ^ • ^ mercury double salts and other mercury compounds 

The emulsions can also be sensitized with polyalkyl- jj Other suitable stabUizers are azaindenes urefcrablv 
ene oxide den vatives. e.g. wilh^polyetM^ oxide hav- ,eira- or pente-azaindenes. especiaUy those substituted 
mg a molecular weight of 1000 to 20.000. or with con- with hydroxy or amino gioups!compounds of this kkd 
densation products of alkylene oxides and aliphatic have been described by Birr in Z. Wiss. Photoar Photo- 
alcoholsj^ycob. cyclic dehydration products of hex- phys. Photochem. 47. 2-27 (1952). Otiier suitable stabi- 
itoU. a^kyl-substituted phenoU. aliphatic carboxylic 40 lizers ai« La. heterocyclic mercapto compounds ea. 
acids, aliphatic ammes, aliphatic diamines and amides. phenylinercaptotetrazole, quaternary benzothiazole 
The condensation products have a molecular weight of derivatives, and benzotriazole 
at leut 700. preferably of more than 1250. It is also The silver halide emulsions may comprise other in- 
possiUe to combme these sensitizers with each other as gredients e.g. antifogging agents, developers and/or 
d«cribed in BE-A 537.278 and GB-A 727.982. 45 .developmenfaccelerawrs! wftting agents l^Je" 

The spectral photosensitivity of the silver halide can ers. Optionally, the silver halide emulsions may com- 
be adjusted by proper sensitization to any desired spec- prise matting agents or spacing agents e.B. finely di- 
tral range comprised between 300 and 900 nm by means vided silica particles and polymer beads as described 
of the usual mono- or polyroethine dyeis such as acidic U.S. Pat. No. 4.614,708. to promote an effective vac- 
or basic cyamnes. hemicyanines, oxonols, hemioxonols. 50 uum suction of the photosensitive material in vacuum 
styryl dyes or others, also tri- or polynuclear methine contact exposure units. 

dyes e.g. ihodacyanines or neocyanines. Such spectral Whereas according to known methods in the art it is 
sensitizers have been described by e.g.F.M. Hamer in indeed customary to substantially harden the silver 
•TTie Cyanine Dyes and Related Compounds" (1964) halide emulsions, the binder of which usually is eelatin. 
Interscience Publishers. John Wiley & Sons. New Yoric. 55 to prevent an undesired transfer of gelatin to the Sumin^ 
The spectral photosensitivity of the sUver haUde can ium foil, hardening is not necessary according to the 
also be adjusted for exposure by laser light e.g. helium- present invention. The transfer of gelatin to the alumin- 
ncon laser light, argon laser light, and solid state laser ium foil indeed gives rise to the above described disad- 
lighL Dyes that can be used for adjusting the photosen- vantages. The intermediate layer actually prevents die 
ativity to laser light have been described iii Ia JA-A <o binder of the silver halide emulsion or emulsions from 
62284344. 62284345. 62141561. 62103649. 62139555, being transferred to the aluminium foil or sub^S^ 
62105147. 62105148. 62075638. 62062353. 62062354, reduces such transfer. The harfeZ degrS^?^e 
62062355. 62157027. 62157028, 62113148, 61203446, silver haUde emulsion layer can thus be adjusted at 
62003250. 60061752. 55070834. 51115821. 51115822. wish. can uius oe aojustea at 

51106422. 51106423. 51106425; DE-A 3.826.700; US. 65 The silver halide emulsion may comprise Kaht. 

I'^Ell^i'-A'"'"^' . *''84''33: GB-A screening dyes that absorb scattering Ught and Sus 
1.467,638; and EP-A 100.654 and m documents cited promote the image sharpness and, as a consequence 

thereof, tiie sharpness of the fmal printed copy. 
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Light-absorfoing dyes that can be used as light-screen- . speed emulsion preferably is a sDver chloride emulsion 

tng dyes have been described in i.a. U.S. Pat. No. for the greater part. 

4,092»I68» U.S. Pat. No. 4,311,787. DE-A 2.453,217, and In case a mixture of low-speed emulsion and of imag- 

OB-A 7,907,440. Alternatively, light-absorbing dyes ing emulsion is coated to form one single layer, the 

can be incorporated into a thin supplemental inteimedi- 5 amount of low-speed emulsion may vary within wide 

ate layer provided between said at least one silver halide limits. Favourable results can be obtained when the 

emulsion layer and said intermediate layer. Again, the ratio of low-speed silver chloride-containing emulsion 

light-screening dyes or light-absorbing dyes can be to image-forming emulsion, expressed in parts by 

chosen depending upon the desired absorption ^>ec- weight of silver nitrate, ranges from 10:1 to 1:1. The 

trum of the layer compr^g them. 10 amount of low-speed emulsion to be added depends i.a. 

More detaDs about the composttion, preparation and on its own nature on the type of image-forming emul- 

coating of silver halide emulsions can be found in e.g. sion used, and on the effect desired. It can be deter- 

Product Licensing Index, Vol. 92, December 1971, mined easily by routineers in the art by making a few 

publication 9232, p. 107-109. comparative tests. 

As an Anteresting variant the silver halide emulsion When separate layers of tow-speed emulsion and of 

may consist of a first photosensitive direct-positive or imaging emulsion are used, the ratio expressed in parts 

negative silver halide emulsion in which a normal latent by weight of silver nitrate of said different layers, also 

image is formed upon image-wise exposure and a sec- ranges from 10:1 to 1:1. 

ond low-speed silver halide emulsion whose speed is so An optional supplemental intermediate layer, which 
low that no or almost no latent image is fonned therein. ^ may be present between said at least one sUver halide 
When the low-speed silver halide emulsion and the emulsion layer and said intermediate layer comprising 
photosensitive silver halide emulsion are coated to form the hydrophobic polymer beads according to the pres- 
different layers, the resulting emulsion layers are ar- ent invention, may incorporate one or more ingredients 
ranged in such a way that the low-speed emulsion is such as i.a. antihalation dyes or pigment, developing 
remotest from the aluminium foil. It is also possible to agents, silver halide solvents, base precursors, and anti- 
coat one single layer comprising a mixture of said pho- corrosion substances. 

tosensitive silver halide emulsion and said low-speed With respect to the above-mentioned embodiment of 

silver halide emulsion. the present invention, according to which a temporary 

Thanks to the combination of photosensitive and base is coated first with at least one silver halide emul- 

low-speed emulsions a higher amount of silver can mi- sion layer and next with said intermediate layer com- 

grate to form the silver image on the aluminium foil. As prising hydrophobic polymer beads, and according to 

a result, an enhanced contrast and a high resistance which the resulting photosensitive layer packet com- 

against mechanical wear are obtained. It has indeed prising said intermediate layer and said at least one 

been established that upon application of an aqueous 35 silver halide emulsion layer is transferred onto the wet 

alkaline solution to the image-wise exposed photosensi- hydrophilic grained and anodized surface of an aluznin- 

tive silver halide emulsion in the presence of a develop- ium foil, the following particulars can be given, 

ing agent and a silver halide solvent a silver image is The adherence of said at least one silver halide emul- 

formed therein and that the unreduced silver halide or sion layer to said temporary base should be such that an 

complexes formed thereof diffuse from the non-silver ^ easy stripping off from the temporary base is possible 

image areas to said hydrophilic grained and anodized after pressing said photosensitive layer packet against 

aluminium foil and that additionally silver halide or said wet hydrophilic grained and anodized aluminium 

complexes formed thereof diffuse from the low-speed foil. Therefore, a relatively hydrophobic temporary 

emulsion through the non-silver image areas of the base is used, which preferably is flexible and is made of 

photosensitive silver halide emulsion also to the alumin- 45 i.a. cellulose triacetate, polystyrene, polyester e.g. poly- 

ium foil, the silver image areas of the photosensitive ethylene terephthalate, and copoIy(viny! acetate/vinyl 

emulsion forming a barrier for silver halide or com- chloride). Preferably, the temporary base is an un- 

plexes of the low-speed emulsion that would also tend subbed cellulose triacetate or polyethylene tcrephthal- 

to migrate towards the aluminium foil. As a result, the aie fihn base. The thickness of the cellulose triacetate or 

silver halide or complexes thereof diffusing from both 50 polyethylene terephthalate film base may vary between 

the photosensitive emulsion and the low-speed emulsion wide limits, but preferably is approximately 100 /un. 

together build up said strengthened high-contrast silver The said at least one silver halide emulsion layer can 

halide on the aluminium foil. be composed in such a way that its adherence to the 

The low-speed sUver halide emulsion is a silver chlo- temporary base in wet state is less than that in dry state, 

ride-containing emulsion, the speed of which is so low, 55 Optionally, hygroscopic substances e.g. water-soluble 

that no visible image is formed therein under the condi- organic hygroscopic compounds such as glycerol, or 

tions of exposure and development of the photosensitive wetting and/or plasticiztng agents can be added to said 

silver halide emulsion layer. Inasmuch as the sensitivity at least one silver halide emulsion layer to adjust its 

of the silver chloride-containing emulsion must be low, adherence. 

no second ripening or after-ripening thereof is needed. 60 Other temporary bases having a repelling power for 

The low-speed silver chloride-containing emulsion, wet gelatin coatings are e.g. a paper base coated with a 

which is rinsed to be free of excess salts, preferably is a polyethylene layer, a paper base impregnated with wax, 

fine-grain silver chloride-containing emulsion having a a paper base coated with a layer of cellulose nitrate, a 

particle size in the range of 50 to 500 nm. paper base coated with a layer of insolubilized polyvi- 

The low-speed emulsion may be a pure silver chlo- 63 nyl alcohol, and a layer of alginic acid insolubilized 

ride emulsion or an emulsion of mixed silver halides with an alkaline earth metal salt. Temporary bases com- 

comprising silver chloride e.g. a silver chlorobromide prising a paper support should be removed before the 

or chlorobromoiodide emulsion. However, the low- photo-exposure, whereas transparent film bases may 
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remain during Ibc photo-exposure snd are in that case bcnzyldicthanolaminc, and 2-(hydroxymeihyI)-2- 

removed afterwards. anuno-1,3-propanedioi. 

The transfer of the transferable layers onto the alu- Further suitable silver halide solvents are those dis- 

minium foil can be carried out in an apparatus, in which closed in •The Theory of the Photographic Process" 
the aluminium foil is moistened and the wet aluminium 5 4tb Ed., edited by T. H. James, pages 474-475. Further 

foil and the photosensitive layer packet are pressed interesting silver halide solvents have been described in 

together between rollers. An apparatus particularly i-a. U.S. Pat. No. 2,857,276 and 4,297,430. Among these 

suitable for use in transferring transferable layers from are cyclic imide compounds such as e.g. uracil and 

the temporary base to the wet aluminium foil has been 5,5-dialkylhydantoins. Other suitable silver halide sol- 
described in U.S. Pat No. 4^701^401. Suitable apparatus 10 vents are the allcyl sulfones. 

for that purpose are Uie AOFAPROOF TR unit and Combinations of different silver halide solvents can 

the AGFAFROOF TR S unit, both marketed by AO- be used and it is even possible to incorporate at least one 

FA-GEVAERT, Belgium. silver halide solvent into a suiuble layer and add at least 

A wide choice of cameras for exposing the photdsen- ^ other silver halide solvent to the developing solu- 

sitive silver halide emulsion exists on the market Hori- ^^i^* 

rontal, vertical and darkroom type cameras and con- following quantitative ranges given for the de- 
tact-exposure apparatus are available to suit any partic- veloping agents, silver halide solvents, and sulphite 
ular class of reprographic work. The photosensitive *PP^y amoimt of these compounds present as 
silver halide emulsion(s) used in the layer assemblages solutes in the aqueous alkaline solution during the 
according to the present invention can also be exposed DTR-processing, whether these compounds make part 
with the aid of i.a. laser recorders and cathode rays of aqueous alkaline solution, which in that particular 
tubes. cas« actually is an aqueous alkaline developing solution, 
The development and diffusion transfer are effected were dissolved from the layers containing them upon 
with the aid of an aqueous alkaline solution in the pres- application thereto of the aqueous alkaline solution, in 
ence of at least one developing agent and at least one '^'T " ^ activating solution, 
silver halide solvent. The developing agent(s) and/or 7 smtable quantitative combination of hydroquinone 
the silver halide 8olvent(s) can be incorporated in the ™ « >cast erne secondary developing agent of the class 
aqueous alkaline solution and/or in said at least one °: l-phenyl.3-pyiaz^dinoncs and p-N-methyl-amino- 
silver halide emulsioh layer and/or in said intennediate fu n wST^T* »y*^?«l"^?ne in an amount not lower 
layer and/or in a supplemental hydrophilic colloid layer ^ 0.078 mole per liter of aqueous alkaline solution 
in water-permeable relationship with said at least one o^^n^^^^^^^ ^^^^^ an amount not 
sUver halide emulsion layer. The laner supplemental LvdrL^^n^'^^ J^^^ pcr liter, the molar ratio of 
hydrophilic colloid kiyer can be coated on top of said at J^t S^i^w^^^^ ^ r"^ clevelopmg agent(s) 
least onesUver halide emulsion layer remotestfrom said 3. ol^S!!i^^'lK^^^^^ amounts of hydro- 
aluminium foil e,g. it can be provided between said U^ Z^r^J^L^^l?!?'^^ 
^^.^ base and said at least one silver halide emul- ^^S'in^^^^^^ 

le^i^JSTri^^^^^^ , e3rsi£^^^^"^^" r -^^r ^^^^^^ 

, • • r •• «M- .t_ „ *^7™ 40 e.g. sodium sulphite in an amount ranmne from 40 0 to 

aluminium foil. When the aqueous alkaline solution does 1 m » lit,.r nri.fi.rt.Ki« f.r.rL lj^ .r^fn ™, » ^° 

acuvatmg bqmd that is capable of dissolving the devel- 5 g to 20 r per liter 

opujg agent(s) contained in one of the layei^ j^, „ of the iqueous'alkaline solution preferably U 

The convenuonal developing agents for DTR.proc- 45 at least 12. but depends on the type of ^Iver hackle 

«sing are a hydroquinone-type compound in combma- emulsion material to be developed. Uitended develor^ 

tion with a secondary developing agent of the cUss of mem time, and processing temp^iure. ^ 

l-phenyl-3.p)Tazohdmoneoom^^^^ The processing conditions sliTh as temperature and 

mmophenol. Particularly useful l-phenyl-3.p>Tazolidi. Ume may vary within broad ranges provSed the me- 

none developing agents are l-phenyl-S-pyrazolidmone. 50 chanical strength of the materialslo be processed is not 

1- phenyM-methyl-^pyrazohdinone^ l.phenyl-4-ethy - adversely influenced and no decomposition takes pUce 
5-methyl.3.pyrazolidmonc. and l.phenyM.4Hiunethyl. The aqueous alkaline solution may comprise such 
3-pyraK>l*dinone. alkali-providing substances like hydroxides of sodium 

The hydroquinone-type compound is e.g. hydroqui- and potassium, alkali metal salts of phosphoric acid 

none, methyl-hydroqmnone. or chlorohydroqumonc. 53 and/or sUicic acid e.g. trisodium phosphate, orthosUi- 

The saver halide solvent, which acts as a complexing cates, metasilicates. hydrodisilicatcs of sodium or potas- 

agent for silver hahde. preferably is a water-soluble shim, and sodium carbonate. The alkali-providinrsub- 

thiosulphate or thiocyanate e.g. sodium, potassium, or stances can be substituted in part or whoUy by alkanola- 

ammonium thiosulphate and sodium, potassium, or am- mines. 

monium thiocyanate. 60 The aqueous alkaline solution may comprise at least 

Other suitable silver halide solvents are i.a. sulphites, one alkanolamine to improve its life-time and perfor- 

amines. and such alkanolamines like e.g, cthanolamine. mance for the DTR-process. Suitable alkanolamines are 

diethanolamine, triethanolamine. diisopropanolamine. La. N.N.N-triethanolamine. 2-amino-2-hydroxymethyl- 

2- methyl-aminoethanol, 2-ethyl-aminoethanol, 2-dime- propan-l,3-diol. N-methyl-diethanolamine. N-ethyWie- 
thylaminoelhanol. 2-dicthyl-aminocthanol, 2.methyl-2- 65 thanolamine. diisopropanolamine, N.N^iethanolamine, 
amino-l-propanol. l-diethylamino-2-propanol, 3-die- 3,3'-amino-dipropanol, 2-anuno-2-methyl-propan-I,3^ 
thylamino-l-propanol. isbpropylaminoethanol. 3- diol, N-propyl-diethanoIamine, N-butyl-diethanoIa- 
amino-l-propanol, 2-roethyl-2-amino-l,3-propanediol, mine. N.N-dimethyl-ethanolaminc. N.N-diethyl- 
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cthanolamine, N^N-diethyl-isopropanolamine, 1 -amino- According to another embodiment of uncovering the 

propan-2-oI, N-ethanolamine, N-methyl-cthanolamine, imaged aluminium foil the developed monoshcet layer 

N-ethyl-ethanolamine, 3-amino-propanol 4-amino- assemblage is rinsed with unhealed water or an un- 

butanolf *nd 5ramino-pentan-I-ol. heated aqueous medium so that the intermediate layer 

According to a preferred embodiment described in 5 and the emulsion layer(s) are removed fiom the imased 

Research Disclosure 27939 (July 1987) pages 4S(MS1 aluminium foQ. 

the aqueous alkaline solution comprises at least one According to another embodiment of uncovering the 

tertiary alkanolaroine' having a pKa value higher than hnaged aluminium fofl the intermediate layer and the 

8.1 More preferably, the solution comprises two or emulsion layer(s) can be removed also by slightly agitat- 

more tertiary alkanolamines having a pKa value higher 10 ing the developed monoshect layer assemblage while 

than 9.0. being dipped in unheated water or unheatcd aqueous 

The aqueous alkaline solution may further comprise medium or by slightly agitating a tray comprising un- 

tilver*image hydrophobizing compounds e.g. heterocy- heated water or unheated aqueous medium in which 

die mercaptoconipouttds. The addition of heterocyclic said developed monosheet layer assemblage has been 

mercapto compotuids more particQlariy a mercapto- 15 immersed. According to a convenient method of rinsing 

1,3,4-thiadiazole to a developing liquid for the purpose away said layers, the developed monosheet layer assem- 

of hydrophobizing the silver image formed according blage is held under a spray or jet of unheated water or 

to the DTR-process on an aluminium foil has been de- unheated aqueous medium. The mechanical pressure of 

scribed already in DE-A 1,228,927. Other suitable mcr- a water jet or spray directed onto these layers suffices to 

capto-thiadiazoles that can be added to the aqueous 20 detach them from the aluminium foil. The unhealed 

alkalme solution have been disclosed in U.S. Pat. No. aqueous medium used to detach the intermediate layer 

4,563,410. Another suitable hydrophobizing compound and the emulsion layer(s) by rinsing may comprise in- 

is 2-mcrcapto-5-heptyl- oxa-3,4-diazoIe. gredicnts such as i.a. weak acidifying agents, wetting 

These hydrophobizing compounds can be added to agents, and hardeners including latent hardeners, 

the aqueous alkaline solution in an amount of preferably 25 According to a further embodiment of uncovering 

0.1 to 1 g per liter and preferably in admixture with the imaged alummium foil the monosheet layer assem- 

l-phenyl-5-mcrcaptotetrazple, the latter compound blage is pressed with its side showing the emulsion 

being used in amounts of e.g. 50 mg to 1 .2 g per liter of layer(s) while bemg moistened with unheated water or 

solution, which may contain a minor amount of ethanol with unheated aqueous medium against a receiving 

to improve the dissolution of said compounds. 30 sheet such as e.g. a paper or film base coated with a 

The aqueous alkaline solution may comprise other hardened gelatin layer comprising a matting agent or 

ingredients such as e.g. oxidation preservatives, a com- against a porous web as described in Research Dtsclo* 

pound releasing bromide ions, calcium-sequestering sure 23017 (June 1983) pages 223-4 and said imaged 

compounds, anti-sludge agents, and hardeners including aluminium foil is peeled off from the emulsion laycr(s) 

latent hardeners. 35 and the intermediate layer, which are supported by the 

Regeneration of the aqueous alkaline solution accord- receiving sheet and strongly adhere thereto. According 

ing to known methods is, of course, possible, whether to an alternative embodiment the emulsion layer(s) and 

the solution incorporates developing agent(s) and/or the intermediate layer can also be removed by scraping 

silver halide solvcht(s) or not. off or by wiping off" e.g. with a sponge. 

The development may be stopped— though this is 40 According to an alternative method of separating 

often not necessary— with a so-called stabilization liq- said at least one silver halide emulsion layer and said 

uid, which actuaUy is an acidic stop-bath having a pH intermediate layer from the imaged hydrophilic grained 

preferably in the range of 5 to 6. and anodized surface, the monoshect layer assemblage 

Buffered stop bath compositions comprising a mix- is placed with its side showing said at least one sUver 

ture of sodium dihydrogen orthophosphate and diso- 45 halide emulsion layer during the period of time that 

dium. hydrogen orthophosphate and having a pH in said starts with the application of said aqueous alkaline solu- 

range are preferred. tion and ends with said formation of a silver image on 

The development and diffusion transfer can be initi- said hydrophilic grained and anodized surface in 

ated In different ways e.g. by rubbing with a roller, by contact with a receiving means, said at least one silver 

wiping with an absorbent means e.g. with a plug of 50 halide emulsion layer and said intermediate layer after 

cotton or sponge, or by dipping the material to be said formation of a silver image while still being wet 

treated in the liquid composition. Preferably, they pro- with said aqueous alkaline solution, having an adher- 

cced in an automatically operated apparatus such as the ence to said receiving means that is stronger than that to 

CR 430, CR 740, or CR 1 100-Processors marketed by the imaged hydrophilic grained and anodized surface. 

AGFA-GEVAERT, Belgium. They are normally car- 55 Next, said at least one silver halide emulsion layer and 

ried out at a temperature in the range of 18* C. to 30* C. said intermediate layer adhering to and supported by 

After formation of the silver image on the aluminiimi said receiving means are peeled off from the imaged 

foil the excess of alkaline solution still present on the foil hydrophilic grained and anodized surface. According 

is eliminated, preferably by guiding the foil through a to this method the emulsion layer(s) and intermediate 

pair of squeezing rollers. 60 layer are separated from the imaged hydrophilic 

According to a preferred enibodiment of uncovering grained and anodized surface after the silver image has 

the imaged aluminiimi foil the intermediate layer and been formed thereon and while they are still wet with 

the emulsion layer($) . wet with alkaline solution or said aqueous alkaline solution. For carrying out this 

moistened with uiiheated water or unheated aqueous process the photo-exposed monosheet layer assemblage _ 
medium applied subsequent to the removal from said 65 "^and a receiving means e.g. a paper or film base coated ^ 

alkaline solution are separated from the imaged alumin- with a hardened gelatin layer comprising a matting 

ium foil by an airstream directed on an edge of said agent can be introduced in a processing device through 

monosheet layer assemblage. different inlet openings and after completion of the 
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dcv^mcnt and of the imajge transfer pressed together thereof with a lacquer composition for strengthenmK 
tn the nip of two rollers. When the contacung mono- the printing areas is not necessary. The orintba olate 
sheet layer assemblage and the receiving means leave has to be wet at the suge the greasy printing ink 
the nip between the two roUas, a suitoble and appropri- applied. This is a generally known fact in the art and it 
ttdy inountjrfscpiratog blades 5 is usual to apply an aqueous liquid before the printing 

tlumimumfofl from the receiving means, to which said ink is applied. This can be done by means of a wet 
intennediatc UycT and said emulsion layer(s) remain sponge or by means of the fountain arranRemcnts 
adhermg. As a consequence the thus obtained bared (dampening system) of the printing machine, 
^umuuum foU carcymg the transferred wiver image For the production of long-run printing pUtes reouir- 
docs not need any further rinsing, although rinsing with 10 ing more than lOaOOO prints a second after-treatoent 
wat^ is possible, of course, if desired. consisting in applying a lacquer onto the sil ver^e 

It IS common practice m the art to subject the imaged areas may be advisable. For this purpose, lacoucrs basal 
surface of the aluminium foil to a chemical treatment on phenol- or cresol-formaldchyde alkydlStns and/or 
that increases the hydrophilidty of the non-silver image cpoxyresins are commonly used 
parte and the oI«)philicity of the sUver image. 15 Another useful resin for such i lacquer is a muture of 

This cbanical after-treatment is preferably carried homopolymers and copolymers of styrcne, ortho- 
out with a hthbgraphic composition often called fuer. meta-. or para-vinyltoluene and indene unhs. Cyciohcx- 
which comprises at least one compound enhancing the anone can be used as solvent and linseed oD bs nlasti- 
ink-rcceptivity and/or lacquer-rcceptivity of the sUvcr cizer. Examples of suiuble lacquer compositions have 
miage. and also comprises at least one compound that 20 been described in i.a. GB-A 968,706 and 1 071 163 and 
improves the ink-repelling characteristics of the alumin- in CA-A 686,284. ' * 

ium. In US. Pat. No. 4,563.410 an interesting method A lithographic composition in which the fixer and 
for hydrophobizmg the silver image has been described. lacquer are combined to one composition has been de- 

Suitable ingredients for the fixer are e.g. organic scribed in e.g. GB-A 969,072. 
compounds containing a mercapto group such as dode- 25 The following examples illustrate the present inven- 
cylmercaptans, benzothiazole-2-thiol, 1,3,4-thiadiazole- tion. 
2-thiol, l-phenyl»l-H-tctrazole-5-thiol, triazincthiols ^ 

eg. I-octyl-l,2,4,5-tetrahydro-S-triazine-5-thiol. and EXAMPLE 1 

compounds containing a thioacid or a thioamide group. Three identical photosensitive monosheet layer as- 
Additives improving the oleophilic ink-repcllency of 30 serablages were made as follows, 
the bare anodized aluminium foil areas are e.g. carbohy- An aluminium foU having a thickness of 0.20 mm was 
drates such as add polysaccharides like gum arable, grained, anodized. and sealed according to the method 
carboxymethylcellttlose. sodium alginate, propylene described in Example 1 of U.S. Pat. No. 3.861,917 The 
glycol ester of alginic acid, hydroxyethyl starch, dex- centre line average value obtained by the graining was 
trin. hydroxyethylceUulose. polyvinyl pyrrolidone. pol- 35 0.5 pm. The anodization layer having a weight of 2 7 g I 
ystyrene sulphonic add, and polyvinyl alcohol. Option- per m2 was coated with a silver-receptive stratum from l 
ally, hygroscopic substances e.g. sorbitol, glycerol, a silver sol in water comprising no binder, prepared \ 
tri(hydroxyethyl)ester of glycerol, and turkey red oil according to the Carey Lea method, the resulting stra- | 
may be added. Furthermore, phosphoric acid and cati- turn having a weight in dried condition of 4 rog of silver ' 
onic surface-active compounds such as hexadecyl tri- 40 per m2. 

methyl ammonium bromide can also be added to the The silver-receptive stratum was covered with a 
fwcr. A suitable fixer is e.g. a composition comprising a substantially unhardened photosensitive negative-work- 
solution of l^yl-l,2,4.5-tetrahydro-S-triazine-5-thiol ing cadmium-free gelatin silver chlorobromoiodide 
m acetone or a suspension thereof in a solution of gum emulsion layer (97.98/2/0.02 mol %), the silver halide 
arable. Other suitable fixers have been described in i.a. 45 bdng coated in an amount correspondmg to 2 40 a of . 
U.S. Pat. No. 4.062,682 and U.S. Pat. No. .4,563.410. sUver nitrate per m2 and the gelatin content of the re- 
At the moment the treatment with the fixer is started suiting photosensitive emulsion layer being 1.58 g/m2 
the surface carrying the silver pattern may be in dry or The resulting 3 identical photosensitive monosheet 
wet state. In general, the treatment with the fixer docs layer assemblages are called "Comparison A", "Corn- 
not take long, usually not longer than about 30 seconds 50 parison B". and "Comparison C" respectively hereinaf- 
and it may be carried out immediately after the process- ter. 

ing and uncovering steps. A photosensitive monosheet layer assemblage called^ 

The fixer can be applied in different ways such as by "Invention" was then made in the same way as de- 
rubbing with a roUer, by wiping with an absorbent scribed for Comparison A, B, and Q with the only 
means e.g. with a plug of cotton or sponge, or by dip- 55 difference that an intermediate layer comprising hydro- 
ping the material to be treated in the fixer. The image- phobic polymer beads was provided between the silver- 
hydrophobizing step of the printing plate may also pro- receptive stratum and the photosensitive emulsion 
ceed automatically by conducting the printing plate layer. The intermediate layer was coated on the dry 
through a device having a narrow channel fiUed with silver-receptive stratum from a composition comprisiiig 
the fixer and conveying the printing plate at the end of 60 50 ml of a 20% dispersion of polymethyl methacrylaie 
the channel between two squeezing roUers removing beads in a mixture of equal volumes of water and etha- 
the excess of liquid. Suitable devices for automatic nol, which beads have been prepared as described in 
treatment with a fixer are the CRF 45 and CRF 85 Preparation example 1 hereinbefore and have an aver^ 
fixing units, both marketed by AGFA-GEVAERT. age diameter of 1.0 ym, 2.5 g of Heliocchtp^ierrot BL 

65 (trade mark for a dye sold by BAYER AG, D-5090 
As soon as the aluminium foil carrying the sflver Lcverkuscn, West-Germany). 2,5 g of saponine, 1.25 g 
image has been treated with the fixer, it is ready to be of sodium oleyhnethyltouride. and 300 ml of dexnineral- 
inked and used, as a printing plate so that a treatment ized water in such a way that the resulting dried layer 
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comprised 0.5 g of polymethyl methacrylate beads per 
m2. 

The 4 photosensitive monosheet layer assemblages 
were exposed identically through a contact screen in a 
process<amera and immersed for 8 s at 25" C in. a 
freshly made developing solution having the following 
ingredients in a CR 430 processor marketed by AGFA- 
GEVAERT. Belgium: 



carboxymethylceUulose 16 g 

wdiuin hydroxide 22.5 g 

anhydrous sodium sulphite 120 g 

hydroquinone 20 g 

l-phenyl-3^yruolidiDOne 3 g 

potAssiom bromide 0.75 g 

anhydrous sodium thiosulphate 7.5 g 

ethylene diamine tetraaoetic acid tetrasodium sail 2 g 

demineralized water to make lOOO ml 

pH (25' C.) « 13 . 



28 



printing plate, had an acceptable density, and showed 
only few deficiencies. The term "bad" was used when 
the printed image was a recognizable reproduction, but 
had an unpleasantly weak density, and showed many 
deficiencies. The term "very bad" was used when the 
printed image was unrecognizable and useless. 

TABLE 1 



10 


Temperature of 
rinsmg water 


Fixer 


Lithographic 
quality 


Comparison A 
Comparison B 
Comparison C 
Invention 


lore. 

50'C 
50' C 
20' C. 


A 
A 

B (trypsin) 
A 


very bad 

bad 
perfect 
perfect 



15 



20 



The initiated diffusion transfer was allowed to con- 
tinue for 30 s to form a silver image on the aluminium 
foil. 

To remove the developed silver halide emulsion layer 
and the intermediate layer (Invention) from the imaged 
aluminium foil, each of the 4 developed monosheet 25 
layer assemblages was.rinsed for 30 s with a water jet. 
In case the emulsion layer did not detach vnth unheated 
water the test was repeated with a fresh identical layer 
assemblage and the temperature of the rinsing water 
was enhanced. The temperature used for each of the 4 30 
monosheet layer assemblages is specified in Table 1 
hereinafter. 

Next, the imaged surface of the aluminium foil was 
rubbed with one of the fixers A or B as specified in 

Table I hereinafter to chance the wat^r-receptivity of 35 bribed in Example 1 

The procedure of 



With the "Invention" printing plate a run of 100,000 
prints on paper was carried out. The quality of the last 
print was still perfect. No abnormal wear or decline in 
image sharpness was visible. 



EXAMPLE 2 

A series of photosensitive monosheet layer assem- 
blages comprising an intermediate layer comprising 
hydrophobic polymethyl methacrylate beads prepared 
as described in Preparation example 1 hereinbefore and 
having an average diameter of 1.0 ^m were made as 
described in Example 1. the only differentiation be- 
tween the photosensitive monosheet layer assemblages 
being that the weight of polymethyl methacrylate beads 
present per m2 of dried intermediate layer was different 
as indicated in Table 2 hereinafter. 

The intermediate layer was covered with a photosen- 
sitive silver chlorobromoiodide emulsion layer as de- 



the non-image areas and to make the image areas oleo- 
philic ink-receptive. Fixer A had the following compo- 
sition 



40 



45 



10% aqueous n-hexadecyl 25 ml 
irimethyl ammonium chloride 

70% aqueous solution of polystyrene sulphonic acid 100 ml 

potassium nitrate 12.5 g 

citric acid 20.0 g 

I-phenyl-5-mercaptoietra20le 2.0 g 

sodium hydroxide 5.5 g 

water to make 1000 ml 

pH (20' C.) o 4 • 



The composition of Fixer B was identical to that of 
Fixer A with the only differience that Fixer B addition- 50 
ally comprised 20 g of trypsin per liter. 

Each of the printing plates obtained was placed on an 
Heidelberg offset printing press, type GTO, marketed 
by HEIDELBERGER DRUCKMASCHINEN AG, 
D-6900 Heidelberg, West-Germany. 55 

Each printing plate was inked with a commercially 
available KASTH-EHINGER 123W ink and then used 
for printing copy sheets of paper. 

Ilie lithographic quality of each 2Sth print was evalu- 
ated as for its lithographic quality. The results of this 60 
evaluation are given in the following Table 1. Four 
levels of appreciation of the lithographic quality were 
attributable. The term "perfect" was used when the 
image printed oh the paper was an exact reproduction 
of the silver image on the printing plate, had a perfect 65 
density, and showed no deficiencies such as pin-holes. 
The term "good" could be used when the image was an 
almost exact reproduction of the silver image on the 



exposure, DTR-development, 
treatment with fixer A, and printing described in Exam- 
ple 1 was repeated for each of the layer assemblages. 

The lithographic quality of each 25th print was evalu- 
ated as described in Example 1. The coating weight of 
the intermediate layer and the results of this evaluation 
are given in Table 2. Funhermore, the sharpness of the 
silver image on the imaged aluminium foil and of each 
25tb print obtained therefrom is measured with the aid 
of the FOGRA Precision Measuring Strip PMS I as 
described in Fogra Praxis Report No 34 published by 
Deutsche Forschungsgesellschaft fiir Druck- und Re- 
produktionstechnik, P.O. 800469. 8000 Munich 80 - 
W. Germany. 

Table 2 also compares the yield of silver (expressed in 
silver nitrate). By yield of silver is meant the percent 
ratio by weight of transferred silver present on the 
aluminium foil versus the silver of the transferable silver 
ucomplexes present in the emulsion layer. In the colunm 
entitled **wash-ofP* an appreciation is given for the 
removability of the intermediate layer and the silver 
halide emulsion layer with a jet of unheated water. 

TABLE 2 





Sharpness 








Coating weight 


Printing 


Yield of 




Lithographic 


of bcadi (g/ra2) 


plate 


silver 


wash-off 


quality 


0.0 


6 iim 


55% 


very bad 


very bad 


0.2 


6-8 Jim 


59% 


good 


good 


0.5 


8 fim 


51% 


good 


perfect 


1.0 


8 fun 


50% 


perfect 


perfect 
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EXAMPLE 3 ^ method according to claim 1, wherein in step (c) 

An alumimum foU coated with a silver-receptive 5 ?/5riS"if'2^^^^ 

•Die intermediate Uyer was coated on the dry sUver- 10 r/*r/Z!^J*^,'^ V ^^I^' 
receptive stratum from a composition comprSng 50 ml !!^J!^5 T^^^T^ ^ 

of a 20% dispersion of polymVthyl methac%latl b«Ss aquec««dkalme solution havmg an adherence to 

in a mixture of equal volumes of water and ethanol. ^ .^^^"^^^^ " ^ «° 

which beads have been prepaied as d«cribed in Prepa. • ^y^"^<^ and anodircd alu- 

ration example 1 hereinbefore and have an average 15 . , 

diameter of 1.0 ^im. 50 ml of a 5% aqueous solution of , f!."'° f ^ ***** emulsion layer and said 

polyvinyl alcohol having a molecular weight of laOOO tntenn«liatc layer adhcrmg to said receiving 

and comprising 95 mol % of vinyl alcohol units and 5 T^? the unagcd hydrophilic grained and 

mol % of vinyl acetate units. 2.5 g of Helioechtpapter- . wodu^alumimum foil 

rot BL (trade mark for a dye sold by BAYER AG 20 rl ^ method accordmg to clami 1, wherein in step (c) 
D.5090 Uvcrkusen, West-Germany). 2.5 g of saponine. ^^^mg is accomplished by 

g of sodium oleyhnethyliauride. and 300 ml of aetaching said at least one emulsion Uyer and said 
demineralized water in such a way that the resulting mtcrmediate layer from the imaged hydrophilic 

dried layer comprised 0,5 g of polymethyl methacrylate &amed and anodized aluminum foil with the aid of 

beads and 0.125 g of polyvinyl alcohol per m2. 25 wnhcated water or unheated aqueous medium. 

The procedure of exposure and DTR-development ^ method according to claim 1. wherein in step (c) 

described in Example 1 was repeated. The developed separating is accomplished by 

silver halide emulsion layer and the intermediate layer detaching said at least one emulsion layer and said 
while still being wet with aqueous alkaline developing intermediate layer, while still being wet with alka- 

solution were removed from the imaged aluminium foil 30 solution or while being wet with unhealed 

with an airstreara as described in Example 1. Next, the ^^^^^ ^ unheated aqueous medium applied 

iDiaged surface of the aluminium foil was rinsed with thereto subsequent to the removal of said mono- 

water and rubbed with fixer A described in Example 1. assemblage from said alkaline solution, 

Printing with the printing plate obtained was then carr- from the imaged hydrophilic grained and anodized 

ried out as described in Example 1 and the lithographic 35 aluminum foil with the aid of an air current di- 
quality of the 25th print was evaluated also as described rected onto an edge of said monosheet layer assem- 

in Example 1. The results are listed in Table 3. blage. 

TABLE 3 ^* ^ method according to claim 3. wherein said at 

least one emulsion layer and said intermediate layer are 
40 separated from the nnaged hydrophilic grained and 
anodized aluminium foil by rinsing with a spray or jet of 
unheated water or unheated aqueous medium directed 
onto said at least one emulsion layer and said intermedi- 
We claim: ate layer. 

1. Method for making lithographic aluminium offset 45 A method according to claim 3, wherein said at 
printing plates according to the DTR-process compris- Jeast one emulsion layer and said intermediate layer are 
ing the steps of: separated from the imaged hydrophilic grained and 

(a) photo-exposing a photosensitive monosheet layer anodized aluminium foil by pressing said monosheet 
assemblage comprising: layer assemblage with its side showing said at least one 
a hydrophilic grained and anodized aluminium foil. 50 emulsion layer, while being moistened with unheated 
an intermediate layer consisting essentially of hy- water or unheated aqueous medium, against a receiving 

drophobic polymer beads prepared by polymeri- sheet and peeling off said receiving sheet together with 
zation of at least one ethylenically unsaturated said at least one erotilsion layer and said intermediate 
monomer and having an average diameter not layer, which remain strongly adhering to said receiving 
lower than. 0.2 fim, and 55 sheet, from said imaged aluminium foil, 

at least one silver halide emulsion layer. 7. A method according to claim 1, wherein said inter- 

(b) applying an aqueous alkaline solution to the mediate layer in addition to said hydrophobic polymer 
photo-exposed silver halide emulsion layer in the beads also comprises an aqueous dispersion of alkali- 
presence of at least one developing agent and at soluble hydrophobic polymer particles, all particles 
least one silver halide solvent to form a silver 60 having an average particle size not lower than 0.2 urn. 
image and to allow unreduced silver halide or com- 8. A method according to claim 1, wherein said hy- 
plexes formed thereof to diffuse image-wise from drophobic polymer beads can be loaded with a dye for 
the developed silver halide emulsion layer to said antOialation purposes. 

hydrophilic grained and anodized aluminium foil to 9. A method according to claim I. wherein said silver 
produce thereon a silver image, and 65 image is formed on said hydrophilic grained and anod- 

(c) separating said at Icast one emulsion layer and said ized surface under the catalytic influence of dcvelop- 
intermediate layer from the imaged hydrophilic ment nuclei for precipitation of silver from diffusing 
grained and anodized. aluminium foil. water-soluble silver complexes. 



average diameter 
beads 


Yield of 
silver 


wash-ofT 


Lithographic 
quality 


1.0 


5\Si 


vcr>* good 


perfect 



03/20/2002, EAST Version: 1.03.0002 



5,273,858 

31 32 

10. Photosensitive monosheet layer assemblage for one sUver halide emulsion layer there is a temporarv 
nialdng a lithographic aluminium printing plate accord' base. 

ingtotheDTR-proc«s.said ^emblage.comprisingin u. A photosensitive monosheet layer assemblase 

according to claim 15, wherein said temporary base is a 
SyTrJS rit;;;Si!^^"::rcSSnT^! ' c^ulosetri«.tateorpolyethylenete4ShTalatefih„ 

L^»^iL^£"e»?srSs5^^^^^ acLigtsr^hr^' t -^'"^^ 

monomer and hiving an average diameter not lower Sd^^ilJf^, I 

•^^•^ TtJ"*^^:^ .between said hydrophilic .0 ^2hS.~ of pi'^tt'"' 

grained and anodized aluminium foO and said at least ""j"****""" "yc ur pgraem. 

<me silver halide emulsion layer. ^ pnotoscnative monosheet layer assemblage 

11. A photosensitive monosheet layer assemblage according to claim 10, wherein said hydroj^ 
according to claim 10, wherein said intermediate layer anodued alumimum foil has been provided with a 
m dry condition comprises said hydrophobic polymer 15 antihalation coating of a dye or pigment, 
beads in an amount of up to 80% of its total wei^t. ^ photosensitive monosheet layer assembUge 

12; A photosensitive monosheet layer assemblage according to claim 10, wherein a silver-receptive stra- 

according to claim 10, wherein said intermediate layer containing development nuclei for precipitation of 

has been coated at a ratio of from about 0. 1 to about 5 ^^^^ ^^^^ diffusing water-soluble silver complexes has 

g/m2. 20 coated on said hydrophilic grained and anodized 

13. A phcHosensitive monosheet layer assemblage aluminium foil. 

according to claim 10, wherein said intermediate, layer A photosensitive monosheet layer assemblage 

comprises up to 20% by weight of any nonproteinic according to claim 19, wherein said silver-receptive 

hydrophilic fUm-forming polymer. stratum incorporates at least one antihalation dye or 

14. A photosensitive monosheet layer assemblage 25 pigment. 

according to claim 10, wherein said anodized surface of 21. A photosensitive monosheet layer assemblage 

said aluminium foil has been sealed. according to claim 10, wherein said intermediate layer 

15. A photosensitive monosheet layer assemblage comprises at least one antihalation dye or pigment, 
according to claim 10, wherein on top of said at least * • • * • 
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